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Z = 2 

Mo Ka radiation 
H = 0.12 mm~' 

Data collection 

Enraf-Nonius CAD-4 
dif fractometer 

Absorption correction: \j/ scan 
(North eta/., 1968) 
Tna,, = 0.966, r max = 0.989 

3062 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.046 

wR(F 2 ) = 0.142 

S = 1.01 

1660 reflections 

218 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



T = 293 K 

0.30 x 0.20 x 0.10 mm 



1660 independent reflections 
1364 reflections with / > 2a(I) 
R iM = 0.017 

3 standard reflections every 200 
reflections 
intensity decay: 1% 



1 restraint 

H-atom parameters constrained 
Ap max = 0.21 e A~ 3 
Ap mi „ = -0.16 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C12-H12.4- ■ 08' 


0.96 


2.50 


3.356 (7) 


149 



Symmetry code: (i) — x + 1, y - 



In the title compound, Ci 5 H 17 N0 8 , the nitro group is 
essentially coplanar with the aromatic ring [dihedral angle = 
6.4 (3) A]. The five-membered ring has a twist conformation. 
In the crystal, C— H- ■ O interactions link the molecules into a 
helical chain propagating along [010]. 



Data collection: CAD-4 Software (Enraf-Nonius, 1989); cell 
refinement: CAD-4 Software; data reduction: XCAD4 (Harms & 
Wocadlo, 1995); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); soft- 
ware used to prepare material for publication: SHELXL97 . 



Related literature 

For the synthesis of the title compound, see: Kim et al. (1994). 
For the use of (25,3S)-diethyl 2,3-O-alkyltartrate analogues as 
intermediates in organic synthesis, see: Pandey et al. (1997). 
For typical bond-length data, see: Allen et al. (1987). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2384). 
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Experimental 

Crystal data 

C 15 H 17 N0 8 
M r = 339.30 
Monoclinic, P2^ 
a = 12.261 (3) A 



// w 



P^O-C 2 H 5 
O v " k - r O-C 2 H5 

o 



b = 4.5200 (9) A 
c = 15.656 (3) A 
P = 112.27 (3)° 
V = 802.9 (3) A 3 
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(4/?*,5/?*)-Diethyl 2-(4-nitrophenyl)-1,3-dioxolane-4,5-dicarboxylate 
Chun-Lei Lv, Jian-Hui Chen, Yu-Zhe Zhang, Ding-Qiang Lu and Ping-Kai OuYang 
Comment 

Antitumor platinum drugs are one of the most effective anticancer agents currently available. (2S,3S)-Diethyl 2,3-0- 
alkyltartrate analogues are starting materials for the synthesis of platinum complexes with antitumor activity (Kim et ah, 
1994), and they are also important intermediates in organic synthesis (Pandey et ah, 1997). As part of our studies of the 
synthesis and characterization of such compounds, we herein report on the crystal structure of the title compound. 

The molecular structure of the title compound is shown in Fig. 1 . The bond lengths are within normal ranges (Allen et 
al, 1987). The nitro group (Nl/Ol/02) is essentially coplanar with the aromatic ring (C1-C6) being inclined to it by 
6.4 (3)°. The five-membered ring (03/04/C7-C9) has a twist conformation on bond 04-C8. 

In the crystal, a C — HO interaction (Table 1) links the molecules to form a a helical chain propagating along the b axis 
direction (Fig. 2). 

Experimental 

4-Nitrobenzaldehyde (299 mg, 1.98 mmol), (25',3S)-diethyltartrate (378 mg, 1.84 mmol) and cyclohexane (10 ml) were 
placed in a round-bottomed flask, and 30 mg of 4-methylbenzenesulfonic acid was added. The flask was fitted with a 
water distributor. The mixture was heated under reflux for 4 h. The reaction mixture was then added dropwise to water 
(600 ml) with vigorous stirring. A pale yellow precipitate was obtained, filtered off and dried in vacuo. Colourless block- 
like crystals, suitable for X-ray analysis, were obtained by slow evaporation of a methanol solution after 4 weeks. 

Refinement 

The NH and C-bound H-atoms were included in calculated positions and treated as riding atoms: N-H = 0.86 A, C-H = 
0.93, 0.96, 0.97 and 0.98 A for CH(aromatic), CH 3 , CH 2 and CH(methine) H-atoms, respectively, with U iS0 (H) = k x 
U eq (N,C), where k = 1.5 for CH 3 H-atoms and k = 1.2 for all other H-atoms. In the final cycles of refinement, in the 
absence of significant anomalous scattering effects, 1257 Friedel pairs were merged and Af " set to zero. 

Computing details 

Data collection: CAD-4 Software (Enraf-Nonius, 1989); cell refinement: CAD-4 Software (Enraf-Nonius, 1989); data 
reduction: XCAD4 (Harms & Wocadlo, 1995); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software 
used to prepare material for publication: SHELXL97 (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound showing the atom-numbering. Displacement ellipsoids are drawn at the 
30% probability level. 
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Figure 2 

A view along the b axis of the crystal packing of the title compound, with the C-H-O interactions shown as dashed lines. 
(4/?*,5/?*)-Diethyl 2-(4-nitrophenyl)-1,3-dioxolane-4,5-dicarboxylate 



Crystal data 

Ci 5 H 17 N0 8 
M r = 339.30 
Monoclinic, P2\ 
Hall symbol: P 2yb 
a = 12.261 (3) A 
b = 4.5200 (9) A 
c= 15.656 (3) A 
/S= 112.27 (3)° 
F= 802.9 (3) A 3 
Z=2 

Data collection 

Enraf-Nonius CAD-4 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co/28 scans 

Absorption correction: y/ scan 

(North et ah, 1968) 
T mm = 0.966, T max = 0.989 
3062 measured reflections 



F(000) = 356 

£> x = 1.403 MgnT 3 

Mo radiation, 1 = 0.71073 A 

Cell parameters from 25 reflections 

(9 = 9-13° 

ju — 0.12 mnT 1 

7=293 K 

Block, colourless 

0.30 x 0.20 x 0.10 mm 



1 660 independent reflections 
1364 reflections with/> 2a{T) 
= 0.017 

&msx 25.3 , ^min 1*4 

/? = 0^14 
k=S^5 
/ = -18— »17 

3 standard reflections every 200 reflections 
intensity decay: 1% 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F- > 2a(F 2 )] = 0.046 
wR(F 1 ) = 0.142 
S = 1.01 
1660 reflections 
218 parameters 
1 restraint 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted P-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > oiF 2 ) is used 
only for calculating P-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Nl 


0.1597 (5) 


0.1051 (17) 


0.6035 (3) 


0.1016(18) 


CI 


0.3496 (4) 


-0.1471 (14) 


0.4814(3) 


0.0770 (14) 


H1A 


0.4154 


-0.2670 


0.4932 


0.092* 


01 


0.0820 (6) 


0.276 (2) 


0.5904 (4) 


0.163 (3) 


C2 


0.3039 (4) 


-0.1052 (17) 


0.5489 (3) 


0.0902 (18) 


H2A 


0.3396 


-0.1929 


0.6066 


0.108* 


02 


0.2028 (4) 


-0.0395 (18) 


0.6735 (3) 


0.146 (3) 


03 


0.26487 (19) 


-0.1203 (6) 


0.23682 (14) 


0.0483 (6) 


C3 


0.2075 (4) 


0.0631 (14) 


0.5303 (3) 


0.0703 (12) 


04 


0.40116(19) 


0.2240 (6) 


0.31395 (14) 


0.0465 (6) 


C4 


0.1556 (4) 


0.2006(17) 


0.4495 (3) 


0.0924(19) 


H4A 


0.0895 


0.3184 


0.4387 


0.111* 


05 


0.5315 (2) 


0.1545 (8) 


0.14859 (18) 


0.0685 (8) 


C5 


0.2020 (4) 


0.1647 (15) 


0.3817(3) 


0.0855 (17) 


H5A 


0.1675 


0.2616 


0.3254 


0.103* 


C6 


0.2981 (3) 


-0.0121 (9) 


0.3972 (2) 


0.0490 (9) 


06 


0.5589 (3) 


-0.1270 (9) 


0.2711 (2) 


0.0884 (11) 


C7 


0.3507 (3) 


-0.0501 (8) 


0.3259 (2) 


0.0469 (8) 


H7A 


0.4116 


-0.2038 


0.3455 


0.056* 


C8 


0.4003 (3) 


0.2225 (8) 


0.2239 (2) 


0.0445 (8) 


H8A 


0.3970 


0.4254 


0.2010 


0.053* 


07 


0.1014(2) 


0.2755 (6) 


0.15578 (16) 


0.0555 (7) 


C9 


0.2829 (3) 


0.0569 (8) 


0.1691 (2) 


0.0452 (8) 


H9A 


0.2942 


-0.0709 


0.1226 


0.054* 



Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = lli^iF 2 ) + (0. IP) 2 + 0.070P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
Ap max = 0.21 e A" 3 
Ap min = -0.16 e A" 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008), Fc*=kFc [ 1 +0.00 1 xFc 2 l 3 /sin(2<9)]- 1/4 
Extinction coefficient: 0.036 (9) 
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CIO 
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H15B 
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0.6335 
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H15C 
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0.3653 
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Atomic 


displacement parameters (A 2 ) 












7" 711 
U 


7-722 
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t/ 33 


U 12 
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JN 1 
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Geometric parameters (A, ") 



Nl— 01 1.183(9) C7 — H7A 0.9800 

Nl— 02 1.212(8) C8— C10 1.512(5) 
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A A "7 A A 

0.9700 


(-^ C TTC A 

C5 — H5A 


A m AA 

U.9J0U 


pi f TT K A 

C 1 j — H 1 d A 


A A/TAA 
U.96UU 


Co — C7 


1 a c\n t z\ 

1 .497 (5) 


pi r T T 1 CT) 

CI 5 — HI 5b 


A A^AA 

0.9600 


Oo — CIO 


1 1 AH /C\ 

1.197 (5) 


C15 — H15C 


A A/" A A 

0.9600 


(Jl — N 1 — (Jz 


123.7 (5) 


r\") pa nn 

03 — C9 — C13 


1 1 yl 1 /1\ 

114.1 (3) 


Ol — N 1 — C3 


118.6 (6) 


pa p o 

03 — C9 — C8 


1 A1 C ZO\ 

103.5 (2) 


/"y <-> X I I P") 

02 — N 1 — C3 


117.7 (6) 


p 1 ^> PA /" • O 

C13 — C9 — C8 


111.1 (3) 


p s pi P O 

Co — CI — C2 


1 OA A /f \ 

120.0 (5) 


p. -) PA TTA A 

03 — C9 — H9A 


1 AA 1 

109.3 


Co — LI — HI A 


1 OA A 


/■ ' 1 1 TTA a 

CI 3 — C9 — H9A 


1 AO ^ 

109.3 


p /-» p \ T T 1 A 

C2 — CI — Hi A 


120.0 


p o PA TTA A 

C8 — C9 — H9A 


109.3 


C3 — C2 — CI 


1 1 A yl / A \ 

119.4 (4) 


f A 1 A Af 

06 — CIO — 05 


1 O /I 1 / A \ 

124.1 (4) 


p O p -> TTO A 

C3 — Cz — Hz A 


1 OA O 

120.3 


/ "\ /" P1A /^O 

06 — CIO — C8 


1 O O O {") \ 

123.8 (3) 


p i PO t to A 

C 1 — Cz — Hz A 


1 OA 1 

120.3 


05 — CIO — C8 


112.1 (3) 


/~~~\ (\ p. 1 ") 

C9 — 03 — C7 


1 AA A ZO \ 

109.9 (3) 


/- \ c P 1 1 P 1 o 

05 — Cll — C12 


1 AO 1 / /I \ 

108.3 (4) 


C4 — C3 — C2 


1 OO O / /i \ 

122.3 (4) 


S'\ C P1 1 TT1 1 A 

05 — Cll — H11A 


110.0 


C4 — C3 — N 1 


1 1 A 1 SC\ 

119.1 (5) 


p i pii in i a 

C12 — Cll — H11A 


1 1 A A 

110.0 


/~<0 /"■") XT 1 

Cz — C3 — N 1 


i i O /" /r\ 

118.6 (5) 


/^C n 1 TT11T> 

05 — Cll — HUB 


1 1 A A 

110.0 


C8 — 04 — C7 


1 A/" *7 /O \ 

106.7 (3) 


s -• -1 ^ p 11 T T 1 1 TO 

C12 — Cll — HUB 


110.0 


C3 — C4 — C5 


118.9 (5) 


T T 1 1 A p< 1 -i T T 1 1 TO 

H11A — Cll — HUB 


108.4 


p ~> /—i /i TT/1A 

C3 — C4 — H4A 


1 OA Z' 

120.6 


p 1 I PIO TTIOA 

Cll — C12 — H12A 


1 AA C 

109.5 


C ' r p A TT/I A 

C 5 — C4 — H4 A 


1 OA 

120.6 


p 1 1 PIO TT10F1 

Cll — Clz — HlzH 


1 AA C 

109.5 


/-lift r\c c 1 1 

CIO — (J5 — Cll 


1 1 / c / /I \ 

116.5 (4) 


TTIOA /"" 1 -~) TTIOlO 

HlzA — Clz — HlzB 


1 AA C 

109.5 


p s PC P A 

Co — C5 — C4 


1 OA A f A \ 

lz0.4 (4) 


l 1 PIO TT10/" 1 

Cll — Clz — HlzC 


1 AA C 

109.5 


Co — C5 — H5A 


1 1 A O 

119.8 


TTIOA p 1 n IT1 TP 

HlzA — Clz — HlzC 


1 A A C 

109.5 


A t~~*Z TTCA 

C4 — C5 — H5A 


1 1 A O 

119.8 


TT10FJ PH TTIO/" 1 

HlzB — Clz — HlzC 


1 AA C 

109.5 


C5 — C6 — CI 


1 1 O A / A\ 

118.9 (4) 


/— \ () P1 O P."7 

08 — C13 — 07 


125.3 (3) 


f ' r p / P "7 

C5 — C6 — C7 


1 O 1 A SI \ 

121.4 (3) 


AO P 1 O pa 

08 — C13 — C9 


1 O A O /O \ 

120.8 (3) 


CI— C6— C7 


119.7 (3) 


07— CI 3— C9 


113.9 (3) 


04— C7— 03 


105.1 (3) 


CI 5— CI 4— 07 


108.5 (4) 


04— C7— C6 


109.2 (3) 


C15— C14— H14A 


110.0 


03— C7— C6 


112.8(3) 


07— CI 4— HI 4 A 


110.0 


04— C7— H7A 


109.9 


C15— C14— H14B 


110.0 


03— C7— H7A 


109.9 


07— CI 4— HI 4B 


110.0 
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C6 — C7 — H7A 


109.9 




TT1 A A /" < 1 /I TT1 /ITl 

H14A — C14 — H14B 




108.4 


04 — C8 — CIO 


112.4 (3) 




/~1 1 /I 1 r" T T 1 f/ A 

Cl4 — Cl5 — H15A 




109.5 


04— C8— C9 


102.0 (2) 




Cl4— Cl5— H15B 




109.5 


CIO— C8— C9 


111.4 (3) 




H15A— Cl5— H15B 




109.5 


s \ a /-"i o Tin a 

04 — C8 — H8A 


110.3 




Cl4 — C15 — H15C 




109.5 


f • i r\ f~< o T TO A 

CIO — C8 — H8A 


110.3 




T T 1 C A Z' " -if" tti r /—i 

H15A — C15 — H15C 




109.5 


f < t\ no T TO A 

C9 — C8 — H8A 


110.3 




ill f I—» f ' AC TT1 f f ' 

H15B — CI 5 — H15C 




109.5 


C13 — 07 — C14 


117.5 (3) 










C6 — CI — C2 — C3 


1.4 (9) 




C7 — 04 — C 8 — C 1 0 




-83.6 (3) 


C 1 — C2 — C 3 — C4 


^1 / 1 a\ 

-2.1 (10) 




C7 — 04 — C 8 — C9 




35.8 (3) 


C 1 — C2 — C3 — N 1 


179.9 (6) 




C7 — 03 — C9 — C 1 3 




-114.2 (3) 


Ol — Nl — C3 — C4 


C 1 / 1 A\ 

-5.3 (10) 




C7 — 03 — C9 — C8 




6.7 (3) 


02 — N 1 — C3 — C4 


174.5 (6) 




04 — C8 — C9 — 03 




-25.9 (3) 


Ol — Nl — C3 — C2 


172.7 (7) 




C 1 0 — C 8 — C9 — 03 




94.2 (3) 


02 — N 1 — C3 — C2 


-7.5 (9) 




04 — C8 — C9 — C 1 3 




97.1 (3) 


C2 — C3 — C4 — C5 


a a ( 1 n\ 

0.9 (10) 




C 1 0 — C 8 — C9 — C 1 3 




-142.9 (3) 


N 1 — C3 — C4 — C5 


178.9 (6) 




C 1 1 — 05 — C 1 0 — 06 




-0.6 (6) 


C3 — C4 — C5 — C6 


1.0 (10) 




Cll — 05 — CIO — C8 




178.6 (4) 


C4 — C5 — Co — C 1 


1 /" / a\ 

-1.6(9) 




04 — C8 — C 1 0 — 06 




24.7 (5) 


C4 — C5 — Co — C7 


-179.0 (5) 




C9 — C 8 — C 1 0 — 1)6 




OA A / A\ 

-89.0 (4) 


C2 — C 1 — Co — C5 


0.5 (8) 




04 — C 8 — C 1 0 — 05 




1 C A C /I \ 

-154.5 (3) 


C2 — CI — Co — C7 


177.8 (5) 




C9 — C8 — C 1 0 — 05 




91.7 (4) 


C8 — 04 — C7 — 03 


-32.8 (3) 




C 1 0 — 05 — C 1 1 — C 1 2 




177.1 (5) 


Co — (J4 — C7 — Co 


1 Z A A /T\ 

-154.0 (2) 




C 1 4 — <J7 — C 1 3 — 1)8 




A A /f \ 

-0.4 (5) 


— Uj — / — yj^ 


1 A. R 




C\A. CM C\"K CQ 




1 7Q £> (V\ 


C9— 03— C7— C6 


133.7(3) 




03— C9— CI 3— 08 




-175.6(3) 


C5— C6— C7— 04 


67.0 (5) 




C8— C9— CI 3— 08 




67.8 (4) 


CI— C6— C7— 04 


-110.3 (4) 




03— C9— CI 3— 07 




4.4 (4) 


C5— C6— C7— 03 


-49.4 (5) 




C8— C9— CI 3— 07 




-112.2 (3) 


CI— C6— C7— 03 


133.3 (4) 




CI 3— 07— CI 4— C15 




-155.4 (5) 


Hydrogen-bond geometry (A, °) 


D — H—A 




D — H 


U-A 


D-A 


D — H—A 


C12— H1Z4-08 1 




0.96 


2.50 


3.356 (7) 


149 



Symmetry code: (i) -x+l,y-l/2, -z. 
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